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Background
Indonesia's recent economic development has been remarkable, with recent annual growth rates stable above 6 per cent, inflation rates under 5 per cent, fiscal deficit below 3 per cent of gross domestic product (GDP), debt-to-GDP ratio under 30 per cent and international reserves above US$ 100 billion. But challenges remain. While poverty and unemployment rates have gone down to 12 per cent and 7 per cent, respectively, income inequality has increased with a Gini ratio above 0.4. Furthermore, 'non-income' inequalities also worsen. These include access to basic health, safe drinking water and decent sanitation.
In its 2011 Millennium Development Goals (MDG) status report, Indonesia reported significant progress (Bappenas 2012). However, there are still many areas marked 'need special attention'. These include sustainable access to clean water and basic sanitation. This article has two objectives. First, it assesses Indonesia's MDG progress with regards to drinking water and sanitation facilities. That is, we intend to answer whether or not Indonesia is on the right track and if not, what are the challenges in achieving the targets. The second objective is to present an argument as to why improving access to safe drinking water and sanitation is warranted. We do this by exploring the relationship between water/sanitation facilities and diarrhoea. Some previous studies and reports have addressed these two objectives. For example, the Joint Monitoring Programme (JMP) of World Health Organization (WHO)/UNESCO (www.wssinfo.org) tracks and compiles the progress in water and sanitation development of more than 200 countries, based on the official report from each country. However, there are some issues with their used definitions, as we discuss below. As for diarrhoea in relation to water and sanitation, there are not many studies with Indonesian context. The recent one by Cameron and Olivia (2011) focuses on sanitation and gives less emphasis on water, while the present article covers them both. Therefore, this article aims to complement the previous works and provide new evidence as the basis for improved policy in water and sanitation in Indonesia. This is also timely, as Indonesia is still facing a big challenge in providing these two public goods. 1 Table 1 summarizes Indonesia's progress on the provision of drinking water source and sanitation facility in 1990 , 2000 and 2010 . In 2010 per cent of Indonesian population had access only to 'unimproved' drinking water sources, compared with 30 per cent in 1990 and 22 per cent in 2000. These include surface water (such as water from river or lake), unprotected dug well and unprotected spring. The figures for sanitation are worse: 46 per cent of the population in 2010 could only access 'unimproved' sanitation facilityshared or public toilet, pit latrine, open defecation (that is, to defecate in field, bush or yard), etc.-although this is a big drop compared with 65 per cent in 1990. For both categories, the condition is worse in rural than in urban areas. In 2010, for example, there was still 36 per cent of population in rural areas practicing open defecation, compared with 14 per cent in urban areas.
The urgency of access both to safe drinking water and to improved sanitation should not be underestimated. According to the WHO, such accesses are key to prevent the second leading cause of death in children under 5 years old: diarrhoeal disease. United Nations Children Fund (UNICEF 2012) mentions diarrhoea is responsible for 11 per cent deaths among children under age 5 worldwide, second only to pneumonia (18 per cent). A meta-study by Esrey et al. (1991) analyses 144 studies to examine the impact of improved water supply and sanitation on several diseases. It reports that the median reduction in morbidity for diarrhoea when the facilities are improved 1. A major newspaper in Indonesia reported that access to clean water remains low in Indonesia, with 44 per cent of households connected to the supply network (Satar & Wiryawan 2014) . Another newspaper reported that 40 per cent of Indonesian population live with poor sanitation (Idrus 2014) . Finally, to provide a spatial picture of access to water and sanitation, we map the provincial averages of the unimproved water and sanitation in Indonesia.
To address the second objective, we run a series of logistic regressions where dependent variables are a binary that represents whether or not a member of the household has had diarrhoea (that is, 1 if the individual in the household experienced diarrhoea within 1 month prior to the survey and 0 otherwise) and independent variables include the use of unimproved drinking water supply and unimproved sanitation facilities.
3 In all regressions, we control for sex and age, the education of the household head 4 , urban/rural location of the household, and whether or not the house floor is dominated by traditional earthen floor. In addition to these household characteristics, we also control for the number of health centres for every 1,000 population in the district, GDP per capita and the percentage of total household in the district with access to safe water and safe sanitation. It might be possible that a household's access to water supply or sanitation is good, but at the same time, the 2. Criticisms towards measuring the progress of MDG include Vandemoortele (2007) , Tabatabai (2007) and Easterly (2008) .
3. The regression model is inspired by Cameron and Olivia (2011) . The problem with their study, however, is that they use linear regression, whereas the dependent variable is a binary dummy, so the predicted probability can go beyond zero and one (Hosmer & Lemeshow 2000) . Second, they underexplore the role of drinking water. In this study, we use logistic model rather than linear regression, and we explore the role of access to drinking water in addition to sanitation. 4. Education of the household head is a categorical variable with 14 different values, from primary school (1) to post-graduate (14). environment is not very hygienic as, for example, some neighbours might practice open defecation. To control for this, following Cameron and Olivia (2011) , we also add a variable representing the percentage of population practicing open defecation in the village where the household is located. Also, we control for district-wide percentage of population with access to improved water and sanitation. Due to the multilevel nature of the data, where individuals/households living in the same area are not independent of each other, we employ a multilevel logistic regression (Rabe-Hesketh et al. 2005) .
Another issue to note is about definitions. The WHO/UNICEF (2014, p. 40) report and its accompanying JMP website provide a guidance for definitions to be used in reporting country progress. They define 'unimproved drinking water' as consisting of 'surface water' (river, dam, lake, pond, stream, canal, irrigation channels) and 'unimproved sources' (unprotected dug well, unprotected spring, cart with small tank/drum, bottled water), whereas 'unimproved sanitation' consists of 'open defecation' (defecate in fields, forests, bushes, open bodies of water, beaches or other open spaces or disposed of with solid waste), 'unimproved facilities' (do not ensure hygienic separation of human excreta from human contact, including pit latrines without slab or platform, hanging latrines or bucket latrines) and 'shared facilities' (facilities of an otherwise acceptable type shared between two or more households). However, it is possible that one category (or subcategory) is defined differently in different countries. Also, a category as defined in JMP database as 'unimproved' might be considered 'improved' in different countries, vice versa. For example, 'bottled water' in general is considered unimproved by JMP's definition, but it is considered improved in Indonesia, as evident in its reports to JMP. This is another reason to look more closely into the components of water and sanitation facilities.
The use of different definitions is also evident across government offices in Indonesia. Indonesia's Office of Statistics (BPS) defines improved drinking water sources as 'retail piped water, meter piped water, rain water, and pump/protected dug well/protected spring located no less than 10 meters away from the septic tank or sewerage' (BPS website, Ͻwww.bps.go.idϾ, accessed May 2013). On the other hand, Indonesia's Ministry of Health (Kemenkes) defines it as 'protected sources of drinking water (including branded bottled water), located within 1 kilometer, with good quality (clear, odorless, no taste, colorless, foamless)' (Kementerian Kesehatan RI 2011) . In what follows, therefore, we will explicitly state the used definition whenever necessary. Table 2 shows the provision of drinking water and sanitation in Indonesia as compared with its MDG targets. While the target to cut the number into half seems to be achievable for water, it is not the case for sanitation. This is confirmed when we compare the 2015 estimations and the MDG targets. Our results are also consistent with the status given by WHO/ UNICEF (last column). 5 It is clear that Indonesia's main problem lies in the provision of improved sanitation. It is estimated that in 2015, there are still around 39 per cent of population with access only to unimproved sanitation, falling short of cutting it down to 33 per cent. The table also displays ruralurban differences in the case of Indonesia. Furthermore, it appears that the condition in rural areas is far worse than that in urban areas.
Results: Is Indonesia on Track?
As Indonesia is a large and diverse country, it is interesting to see whether access to water and sanitation has a spatial pattern. The maps in Figures 1 and 2 show spatial distribution of lack of access to improved water and sanitation. These maps are drawn based on the 2011 Susenas data, since the WHO/UNICEF 
Asia & the Pacific Policy Studies May 2015 238
database does not report subnational figures. 6 Definition used to construct 'unimproved water' from Susenas is 100 minus the percentage of population with access to 'branded bottled water, refill water, meter piped water, retail piped water, pump, protected dug well, protected spring, and rain water', and 'unimproved sanitation' is 100 minus the percentage of population with access to 'private or shared used of toilet facility with the type of water seal latrine and with final disposal to septic tank'.
The maps show that, while there are variations, the situations outside Java are in general worse than that in Java (main island that embeds the capital Jakarta). To a degree, this confirms the still uneven development in Indonesia, in favour of Java (for example, Miranti 2011). Looking more closely into individual provinces reveal that in both water and sanitation facilities, provinces in eastern Indonesia, especially Papua and West Papua, fare worse than the other provinces. Almost half of Papuans can access only unimproved drinking water source, and 77 per cent live with unimproved sanitation. Interestingly, two adjacent provinces can be very different, for example, West Nusatenggara and East Nusatenggara in the case of unimproved water (7 per cent and 26 per cent, respectively), and East Kalimantan and Central Kalimantan in the case of unimproved water (37 per cent and 65 per cent, respectively).
Susenas also reveals that the most-used types of drinking water source include protected well and pump (Table 3) . However, about 25 per cent of those using these two sources actually have them located very close to the septic tank (less than 10 meters away). This is worrying especially in rural villages where the technology to isolate septic tank from drinking water sources is much less developed than that in big cities. Finally, more than 20 per cent of Indonesian population does not have access to toilet facility. Majority of them defecate in the open, especially in river/ lake/sea and beach/field/yard. Again, this is a cause of concern, considering the risk of illness from human excreta to the affected communities. These situations have not improved much between 2007 and 2011, as Table 3 shows. The next section discusses the possible impact of not having access to improved water and sanitation to health.
Results: The Effects of Unimproved Water and Sanitation Facilities
We explore the effects of using only unimproved water and unimproved sanitation on health. We define 'unimproved water' as that coming from unprotected dug well, unprotected spring, or river, and 'unimproved sanitation' as sanitation facility other than private or shared toilet facility with watersealed latrine and final disposal to septic tank. However, to accommodate the different definitions discussed earlier, we also use an alternative, 'stricter' definition. Here, 'unimproved water' includes those under the aforementioned definition, but now we also add pump, protected dug well or protected spring if they are located within 10 meters away from the septic tank. On the other hand, the stricter definition of 'unimproved sanitation' now is facilities other than just private toilet with the same characteristics defined previously. We then look at the correlation between these figures and the selected health indicator, diarrhoea incidence, for the reasons discussed above. We are fortunate that the Susenas surveys ask the respondents if any of the family members has experienced diarrhoea within 1 month prior to the survey. This provides a good setting to try understanding the relationship between the likelihood of having diarrhoea with the characteristics of the environment where the family member lives, especially the source of drinking water and the sanitation facility. Table 4 summarises the variables we use in the regressions. The main data source is the 2011 Susenas, with around 300,000 households (more than 1 million individuals). We complement this with district level characteristics such as the number of health centres (Puskesmas) from the BPS' Village Potential dataset (Podes) and GDP per capita from the World Bank's Indonesia Database for Policy and Economic Research. We run multilevel logit regressions where the binary variable of diarrhoea is regressed on access to unimproved water and sanitation. 7 We do this for the two different definitions of unimproved water and sanitation. Table 5 summarizes the findings. Using the standard definition of unimproved water and sanitation, we find that only the latter significantly affect the odds of having diarrhoea. That is, an individual who lives in a house with unimproved sanitation has 1.23 times the risk of getting diarrhoea compared with those who live in a house with improved sanitation, holding all other variables constant. In other words, an individual in a household with unimproved sanitation is 23 per cent more likely to get diarrhoea than those with improved sanitation. When we use a stricter definition of unimproved water and sanitation, both estimates turn significant. Now the odds of getting diarrhoea are 12 per cent higher in a house with unimproved water, and 27 per cent higher in a house with unimproved sanitation.
8 It appears, therefore, that sanitation plays bigger role than water in the odds of getting diarrhoea.
Discussion
The fact that sanitation is more important than water source in regard to diarrhoea, incidence might raise a question. It is widely known that someone might suffer from diarrhoea through consumed food or water more than through how she or he excretes. However, the complete 7. We use the generalized linear latent and mixed model technique developed by Rabe-Hesketh et al. (2005) . In this study, the first level is household and the second level is district. 8. We also run alternative regressions where we separate the unimproved water and unimproved sanitation variables. The results (available upon request) are similar to the cases where they are included in the same regressions. 
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regression results in the Appendix 1 show that living in a community with higher proportion of population defecates in the open increases the odds of diarrhoea quite significantly. A 1 per cent increase in the proportion of population that defecate in the open might increase the odds of diarrhoea in the household nearby by around 11 per cent. Therefore, it is possible that bad sanitation factor channels to diarrhoea not just via the toilets in the house, but also from polluted environment caused by people in the surrounding. In addition, the lack of proper hand washing can strengthen the sanitation-diarrhoea channel. To get more insight into this particular issue, we explore previous studies. A series by LPEM-FEUI (2009) in collaboration with a UNICEF's water, sanitation and hygiene project reports their baseline surveys on environmental sanitation, hygiene and safe water in eastern Indonesia. They surveyed six provinces, focusing on knowledge, attitudes and practices among households with regards to water and sanitation. Table 6 gives a snapshot of the results in three least developed provinces, that is, West Nusatenggara, East Nusatenggara and Papua. The findings are rather mixed, but the results on handwashing practices seem to confirm the sanitation-diarrhoea channel. For example, in East Nusatenggara where respondents are rela- Initiatives such as community-led total sanitation that was adopted as a national program by the government in 2008 have helped freeing 2,000 villages (covering around 4 million people) from open defecation practice by 2010.
10 Clearly, this is not sufficient. Moreover, there is a financing problem. The budget allocated for sanitation improvement in the 2015-2019 development plan only covers around 12 per cent of its actual need (Moersid 2015) . Given the recent major change in the national budget structure (as the result of fuel subsidy removal), the government should have the opportunity to increase the allocation for sanitation improvement.
The recent regulation issued by Minister of Health (Regulation 3/2014) on community-led total sanitation is encouraging. It lays out important 'pillars' for sanitation improvement, including the calls to stop open defecation and to handwash with soap. The regulation is appended with detailed instructions on what constitutes sanitary toilets, hygienic handwashing etc. As in the case of many regulations, however, it is implementation that would matter.
Conclusions
We have highlighted the issues around Indonesia's progress in meeting the MDG's targets to cut the numbers of people with unimproved water source and unimproved sanitation. It is likely that Indonesia can meet the target for water, but not for sanitation. A deeper look into the current statistics reveals more complicated challenges.
Furthermore, our regression results show that providing access to decent water source and sanitation remains pivotal in reducing the prevalence of diarrhoea.
11 In this regard, the relative importance of improved sanitation is higher than that of improved water source. Policy-makers should therefore prioritize on improving sanitation facilities and on discouraging the practice of open defecation.
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